LPS-stimulated human bone marrow stroma cells support myeloid cell development and progenitor cell maintenance.
The nonhematopoietic bone marrow (BM) microenvironment provides a functional niche for hematopoietic cell maintenance, recruitment, and differentiation. It consists of multiple cell types including vasculature, bone, adipose tissue, and fibroblast-like bone marrow stromal cells (BMSC), which can be summarized under the generic term niche cells. BMSC express Toll-like receptors (TLRs) and are capable to respond to TLR-agonists by changing their cytokine expression pattern in order to more efficiently support hematopoiesis. Here, we show that in addition to enhanced myeloid colony formation from human CD34+ cells, lipopolysaccharide (LPS) stimulation retains overall higher numbers of CD34+ cells in co-culture assays using BMSC, with eightfold more CD34+ cells that underwent up to three divisions as compared to non-stimulated assays. When subjected to cytokine-supplemented myeloid colony-forming unit (CFU) assays or transplanted into newborn RAG2(-/-) γc (-/-) mice, CD34(+) cells from LPS-stimulated BMSC cultures give rise to the full spectrum of myeloid colonies and T and B cells, respectively, thus supporting maintenance of myeloid and lymphoid primed hematopoietic progenitor cells (HPCs) under inflammatory conditions. Collectively, we suggest that BMSC enhance hematopoiesis during inflammatory conditions to support the replenishment of innate immune effector cells and to prevent the exhaustion of the hematopoietic stem and progenitor cell (HSPC) pool.